Chemical characterization of protein-protein interactions between cytochrome P-450 and cytochrome b5.
Native cytochrome b5 interacts with either RLM5 or LM2 to form tight equimolar complexes (Kd = 250 and 540 nM, respectively) in which the content of high spin cytochrome P-450 was substantially increased. Cytochrome b5 caused 3- and 7-fold increases in the binding affinities of RLM5 and LM2 for benzphetamine, respectively, and benzphetamine decreased the apparent Kd for cytochrome b5 binding. Upon formation of the ternary complex between cytochromes P-450, b5, and benzphetamine the percentage of cytochrome P-450 in the high spin state was increased from 28 to 74 (RLM5) and from 9 to 85 (LM2). Cytochrome b5 caused 13- and 7-fold increases in the rate of RLM5- and LM2-dependent p-nitroanisole demethylation, respectively. Amino-modified (ethyl acetimidate or acetic anhydride) cytochrome b5 produced results similar to those obtained above with native cytochrome b5. In contrast, modification of as few as 5 mol of carboxyl groups/mol of amidinated cytochrome b5 resulted in both a substantial loss of the spectrally observed interactions with either cytochrome P-450 LM2 or cytochrome P-450 RLM5, and in a loss of the cytochrome b5-mediated stimulation of p-nitroanisole demethylation catalyzed by either monooxygenase. In further studies, native and fully acetylated cytochromes b5 reoxidized carbonmonoxy ferrous LM2 at least 20 times faster than amidinated, carboxyl-modified cytochrome b5 derivatives. In contrast, amidination, or acetylation of amino groups, or amidination of amino groups plus methylamidination of the carboxyl groups did not appreciably slow the rate of reduction of the cytochrome b5 by NADPH-cytochrome P-450 reductase. Collectively, the results provide strong evidence for an essential role of cytochrome b5 carboxyl groups in functional interactions with RLM5 and LM2.